
A 



10 



15 



20 



25 



08/745493 

TITLE: HANDS-FREE DEVIC E^EQR USE WITH A C ELLULAR 
TELEPHONE IN A CAR TO PERMIT HANDS-FREE OPERATION 



OF THE CELLULAR TELEPHONE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a cellular telephone, more 
particularly to a hands-free device for use with a 
cellular telephone in a car to permit hands-free 
operation of the cellular telephone. 

2. Description of the Related Art 

Cellular telephones have increased in popularity in 
recent years in view of the many conveniences they 
provide. However, when used while driving a car, such 
telephones expose the driver to a greater risk of 
vehicular accidents . 

In order to permit safe use of the cellular 
telephone while driving, a hands-free device which 
permits hands-free operation of the cellular telephone 
has been proposed. Referring to Figure 1, the 
conventional hands-free device is shown to include a 
power supplying unit 10, a main terminal 11 and a 
connector 12. The power supplying unit 10, which is 
provided on the main terminal 11 and which is connected 
electrically to the same, is in the form of a plug that 
is adapted to be inserted into a lighter socket (not 
shown) of a car, thereby enabling the power supplying 
unit 10 to supply a stable voltage signal to the main 
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terminal 11. The main terminal 11 includes a sound 
input unit and a sound output unit. The * sound input 
unit includes an external microphone 13. The sound 
output unit includes a loudspeaker which is built into 

5 the main terminal 11. The connector 12 is connected 

electrically to the main terminal 11 and has a 
connector end that is adapted to be connected to the 
cellular telephone 14. As such, voice signals picked up 
by the external microphone 13 can be sent to the 

10 cellular telephone 14 via the main terminal 11, while 

audio signals received by the cellular telephone 14 can 
be received by the main terminal 11 for reproduction by 
the sound output unit. 

Presently, there is a wide variety of cellular 

15 telephones available in the market. Usually, each type 

of cellular telephone requires a specific connector and 
a particular set of operating and control voltages. As 
such, although the conventional hands-free device 
permits safe use of a cellular telephone while driving, 

20 it is only adapted for use with a specific type of 

cellular telephone. This results in problems for the 
manufacturers of the conventional hands-free devices 
and in inconvenience for consumers. 
SUMMARY OF THE INVENTION 

25 The main object of the present invention is to 

provide a hands-free device for use with a cellular 
telephone in a car to permit hands-free operation of 
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the cellular telephone, the hands-free device having a 
secondary terminal which can be replaced to suit the 
type of cellular telephone that is in use to simplify 
production and to facilitate maintenance of the hands- 

5 free device. 

Accordingly, the hands-free device of this invention 
is adapted for use with a cellular telephone in a car 
to permit hands-free operation of the cellular 
telephone and comprises: 

10 a main terminal including: a first casing; a power 

supplying unit provided on the first casing and adapted 
to be connected electrically to a power source of the 
car; a voltage regulating circuit disposed in the first 
casing and connected electrically to the power 

15 supplying unit so as to generate a stable voltage 

signal therefrom; a first connector provided on the 
first casing and connected electrically to the voltage 
regulating circuit so as to receive the voltage signal 
therefrom; an audio output amplifier circuit disposed 

20 in the first casing and connected electrically to the 

voltage regulating circuit so as to receive the voltage 
signal therefrom, the audio o.utput amplifier circuit 
being further connected electrically to the first 
connector for amplifying an audio signal received by 

2 5 the first connector; and a sound output unit connected 

electrically to the audio output amplifier circuit for 
reproducing the audio signal from the audio output 
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amplifier circuit; 

a secondary terminal including: a second casing; a 
second connector provided on the second casing and 
connected removably to the first connector; a third 

5 connector provided on the second casing and adapted to 

connect removably with the cellular telephone; a hands- 
free control circuit disposed in the second casing and 
connected electrically to the third connector, the 
hands-free control circuit being adapted to control 

10 hands-free operation of the cellular telephone; a 

voltage output control circuit disposed in the second 
casing and connected electrically to the second and 
third connectors, the voltage output control circuit 
adjusting the voltage signal received by the first 

15 connector from the voltage regulating circuit and being 

adapted to provide the voltage signal to the cellular 
telephone via the third connector; and a gain control 
circuit disposed in the second casing and connected 
electrically to the second and third connectors, the 

20 gain control circuit being adapted to adjust level of 
the audio signal received from the cellular telephone 
via the third connector prior to supplying the audio 
signal to the audio output amplifier circuit via the 
first and second connectors; and 

25 a microphone provided on one of the main terminal 

and the secondary terminal for picking up voice signals 
to be supplied to the cellular telephone by the 
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secondary terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present 
invention will become apparent in the following 
5 detailed description of the preferred embodiments with 

reference to the accompanying drawings, of which: 

Figure l/illustrates a conventional hands-free 
device which permits hands-free operation of a cellular 
telephone; 

10 Figure 2 ^illustrates a preferred embodiment of a 

hands-free device which permits hands-free operation of 
a cellular telephone in accordance with the present 
invention; j 

Figure 3 is a schematic circuit block diagram of the 
15 preferred embodiment; 

Figure 4 is a schematic circuit block diagram of a 

modified embodiment according to the present invention; 

f 

Figure 5 illustrates a main terminal and different 
secondary terminals of the hands-free device according 
20 to the present invention; and 

Figure 6 illustrates another preferred embodiment of 
a hands-free device according to the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Before the present invention is described in greater 
25 detail, it should be noted that like elements are 

denoted by the same reference numerals throughout the 
disclosure . 
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Referring to Figures 2 and 3, a preferred embodiment 
of a hands-free device according to the present 
invention is shown to comprise a main terminal 2 and a 
secondary terminal 3. 

5 The main terminal 2 comprises components which do 

not have to be modified so as to suit a particular type 
of cellular telephone (not shown) . In this embodiment, 
the main terminal 2 includes a first casing 20, a power 
supplying unit 21 provided on the first casing 20, and 

10 a first connector 22 provided on the first casing 20. A 

voltage regulating circuit 23, a sound output unit 24, 
an audio output amplifier circuit 25, and a microphone 
amplifier circuit 27 are disposed in the first casing 
20. In this embodiment, the power supplying unit 21 

15 extends directly from the first casing 20 and is in the 

form of a plug which is adapted to be inserted into a 
lighter socket (not shown) of a car for connection with 
a power source of the latter. The voltage regulating 
circuit 23 is connected electrically to the power 

20 supplying unit 21 and generates a stable voltage signal 

therefrom. The voltage regulating circuit 23 is 
connected electrically to the audio output amplifier 
circuit 25, the microphone amplifier circuit 27 and the 
first connector 22, and supplies the voltage signal 

25 thereto. The audio output amplifier circuit 25 is 

connected electrically to the first connector 22 and 
the sound output unit 24. Thus, the sound output unit 
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24, which includes a loudspeaker that is built into the 
first casing 20, is capable of reproducing an audio 
signal received by the first connector 22. The 
microphone amplifier circuit 27 is further connected 

5 electrically to the first connector 22 and to an 

external microphone 26 . As such, the microphone 
amplifier circuit 27 can amplify voice signals picked 
up by the external microphone 26 and provide the same 
to the first connector 22, Preferably, the first 

10 connector 22 includes a connecting plug on one end of 

an elastic cord. 

The secondary terminal 3 comprises components which 
are needed to suit the hands-free device for use with a 
particular type of cellular telephone. In this 

15 embodiment, the secondary terminal 3 includes a second 

casing 30, and second and third connectors 31, 32 
provided on the second casing 30. Preferably, the 
second connector 31 is formed as a connecting socket on 
the second casing 30, while the third connector 32 

20 includes a connecting plug on one end of a flexible 

cord that extends from the second casing 30. The second 
connector 31 engages removably the first connector 22, 
whereas the third connector 32 is adapted to be 
connected removably to the cellular telephone. A hands- 

25 free control circuit 33, a voltage output control^ 

circuit 34, and a gain control circuit 35 are disposed 
in the second casing 30. The hands-free control circuit 
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33 is connected electrically to the third connector 32 
and is used to enable or disable hands-free operation 
of the cellular telephone. The voltage output control 
circuit 34 is connected electrically to the second and 

5 third connectors 31, 32 and serves to adjust the 

voltage signal received by the first connector 22 from 
the voltage regulating circuit 23 in order to suit a 
particular type of cellular telephone. The gain control 
circuit 35 is connected electrically to the second and 

10 third connectors 31, 32 and serves to adjust the level 

of the incoming audio signal according to the 
particular type of cellular telephone that is in use 
prior to supplying the audio signal to the audio output 
amplifier circuit 25 via the first and second 

15 connectors 22, 31. 

In use, voice signals picked up by the external 
microphone 26 are amplified by the microphone amplifier 
circuit 27 and are supplied to the cellular telephone 
via the first, second and third connectors 22, 31, 32. 

20 Audio signals from the cellular telephone are received 

by the gain control circuit 35 via the third connector 
32 for processing before being supplied to the audio 
output amplifier circuit 25 via the first and second 
connectors 22, 31 for reproduction by the sound output 

25 unit 24. The voltage signal from voltage regulating 

circuit 23 is received by the voltage output control 
circuit 34 via the first and second connectors 22, 31 
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and is adjusted by the voltage output control circuit 
34 into a power signal to be received by the cellular 
telephone via the third connector 32. 

Figure 4 is a schematic circuit block diagram of a 

5 modified embodiment according to the present invention. 

As shown, an external sound output unit 28 , such as a 
headset, may be additionally connected to the audio 
output amplifier circuit 25, while an internal 
microphone 36 may be built into the second casing 30 

10 and may be connected to the second connector 31. The 

sound output unit 28 and the microphone 36 enhance 
flexibility of the hands-free device of this invention 
during use. 

Figure 5 illustrates the main terminal 2 and 
15 different secondary terminals 3a, 3b, 3c, 3d of the 

hands-free device of this invention. Note that each of 
the secondary terminals 3a, 3b, 3c, 3d is provided with 
a specific third connector 32 for connection with a 
particular type of cellular telephone. Since each type 
20 of cellular telephone requires a specific connector and 

a particular set of operating and control voltages, by 
simply choosing an appropriate one of the secondary 
terminals 3a, 3b, 3c, 3d, the hands-free device of the 
present invention can be used with any type of cellular 
25 telephone without changing the main terminal 2. 

Figure 6 shows another preferred embodiment of a 
hands-free device according to the present invention. 
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As illustrated, the hands-free device of this 
embodiment is generally similar to the embodiment of 
Figure 2 except that, in this embodiment, a cable 210 
couples electrically the power supplying unit 21 to the 

5 voltage regulating circuit (not shown) in the first 

casing 20 of the main terminal 2. The operation of this 
embodiment is similar to that of the previous 
embodiments and will not be detailed further . 

It has thus been shown that the hands-free device of 

10 the present invention can be easily configured so as to 

suit the particular type of cellular telephone that is 
in use, thereby simplifying production and facilitating 
maintenance of the hands-free device. The object of the 
present invention is thus met. 

15 While the present invention has been described in 

connection with what is considered the most practical 
and preferred embodiments, it is understood that this 
invention is not limited to the disclosed embodiments 
but is intended to cover various arrangements included 

20 within the spirit and scope of the broadest 

interpretation so as to encompass all such 
modifications and equivalent arrangements. 
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